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The first antimicrobial drugs were discovered in the early 
1900’s (Zaffri 2012). Antibiotics are used to treat conditions 
such as fungal and bacterial infections. Today the need for 
new antibiotics is growing, as many current pathogens are 
becoming drug-resistant. 
The search for new antibiotic-producing microbes has a wide 
scope. One direction is investigation of insects.  Some 
insects harbor symbiotic bacteria that produce antimicrobial 
compounds that provide defense against pathogens. 
(Koehler 2103)
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We collected Insect specimens both indoors and outdoors 
in Powell, Wyoming. Whole body homogenates of the 
insects were spread on agar plates and individual colonies 
isolated. The isolates were tested for inhibition of 
Escherichia coli, Pseudomonas aeruginosa and 
Staphylococcus aureus. Any size zone of clearing was 
considered inhibition.
.
Koehler, Sabrina; Doubsky, Jan; Kaltenpoth, Martin. 2013. Dynamics of symbiont-
mediated antibiotic production reveal efficient long-term protection for beewolf
offspring. Frontiers in Zoology 10: 3.
Zaffri, Loreno; Gardner, Jared; Toledo-Pereyra, Luis H. 2012.  History of 






Environmental sources for novel antibiotic-producing 
bacteria in our project have been expanded beyond non-
living reservoirs to include arthropods from three orders: 
Diptera,  Hemiptera and Hymenoptera.  Whole-body 
homogenate of the insects was plated on agar media for 
growth of bacteria.  The bacterial isolates were tested for 
ability to inhibit Escherichia coli, Pseudomonas aeruginosa
and Staphylococcus aureus.  The Hymenoptera yielded a 
number of bacterial isolates which had antibiotic activity, 
whereas the Diptera and Hemiptera yielded no isolates with 
activity.  This may be either a taxonomic pattern or an 
environmental pattern, as the Diptera and Hemiptera
specimens were collected in different environments than 
were the Hymenoptera.
The Diptera specimens consisted of two types of flies; 
regular house flies (Musca domestica) and another fly 
(genus unknown). Fourteen different types of bacteria 
were isolated from the house fly, and two types from  the 
other fly.  All the bacteria were tested against Escherichia 
coli, Pseudomonas aeruginosa and Staphylococcus 
aureus. Our results showed that none of the 16 different 
isolated bacteria had antibiotic activity against the three 
test bacteria.
Our Hemiptera group was made up of Whiteflies 
(Aleyrodidae), Scale (Coccoidea), and Mealy bugs 
(Pseudococcidea). Three different types of bacteria were 
isolated from the Scale, three from the Whiteflies, and 
two from the Mealworms. The eight isolated bacteria 
were tested and none had antibacterial properties. 
The Hymenoptera section consisted only of wasps 
(Polistes sp.) and their nests. Out of the 36 isolated 
bacteria, seven bacteria had antibiotic properties.
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It is possible that a taxonomic difference accounts for the 
finding that two of the orders (Diptera and Hemiptera) were not 
sources of antibiotic-producing bacteria, whereas bacteria 
isolated from Hymenoptera included seven antibiotic-
producing bacteria among 36 isolates.
All these insect species are common and sometimes can be 
found in the same geographic areas. The difference in number 
of antibiotic producing microbes in our samples may be due to 
the taxonomic differences or where the insects were captured. 
The Diptera and Hemiptera were collected from either a 
greenhouse that had ventilation and open windows to the 
outside but was still indoors and/or from garages and rooms in 
a building with sealed windows.  The Hymenoptera were 
captured outside in their natural environment. Could it be that 
indoor insects harbor fewer antibiotic-producing microbes 
compared to outdoor insects? Or, does each individual harbor 
it’s own bacteria that help it survive and that’s it?  Another 
testable hypothesis that we are unable, as of yet, to reject is 
the possibility that socially nesting insects (i.e., Hymenoptera 
including wasps, ants, and bees) harbor greater numbers and 
diversity of antibiotic producing bacteria than do nonsocial 
species.  A  more extensive survey, including both indoor and 
outdoor representatives of the same species as well as a 
larger sample size may provide a more definitive answer to 
these questions.
